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Communications Technology (ICT) Industry
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ABSTRACT
This exploratory research was initiated to develop a computer-based interview tool that would
help determine the factors that companies in the information and communications technology (ICT)
industry consider a problem in regards to the economic environment within a local study region. Topics
included the labor market and community issues, including costs of doing business and quality-of-life
questions. A computer-based process was employed in telephone interviews to solicit and record
responses from executives in ICT-related companies for the 197 cases that are included in this study.
Descriptive data are presented along with a first-order and a second-order factor analysis.
INTRODUCTION
Despite recent disruptions, economic development activities that target the information and
communications technology (ICT) industry are still underway through economic development agencies at the
regional level in many areas. The recent downturns in this industry seem to have created a window of opportunity
for those regions that can provide lower operating costs in a hospitable economic climate for businesses seeking to
scale back expenses. Efforts to improve the climate for recruitment and growth in this industry should be well received,
and could make a significant contribution to economic conditions in many communities. One way to help accomplish
this would be to determine which aspects of the business climate are considered unfavorable by the owners and
managers of ICT related businesses in that region. The jobs that would be created through growth in the ICT industry are
high-paying technical and professional positions, and these industries would not place a high level of stress on the
environment or on the infrastructure.
This research was initiated to develop a computer-based interview tool that would help determine the
factors that companies in this industry consider unfavorable in regards to the economic environment within a local
study region. Two aspects that received specific scrutiny were the labor market and community issues, including
costs of doing business and quality-of-life questions. The computer guided interviews were conducted with owners
or high-level executives in ICT-related companies within the Fresno County region of California’s Central Valley.
The computer-based process was employed in telephone interviews to record responses for the 197 cases that are
included in this study. The 47.9% response rate supports a high level of confidence in the reliability of the data that
were obtained. Some of the descriptive data are presented in this paper including a preliminary analysis. Future
research plans are also discussed.

BACKGROUND
In the literature there is considerable evidence of work toward economic development in many aspects of
the economy, but in the past there had been only limited attention given to the ICT industry. In the last few years,
this situation has changed considerably as many communities have begun to recognize the many benefits of
economic development that centers on ICT. California’s Silicone Valley has provided a role model for much of this
emphasis on ICT and technology in general. (Collaborative Economics, 1999) Many other regions have been cited
as “hot” locations for high-tech economic development including North Carolina’s Research Triangle Park and
greater Boston’s Technology Belt. (Comello, 1997)
Many regions around the world are recognizing the opportunities offered by several stellar examples of the
winning combination of ICT and economic development. Nath and Murthy (2003) have noted that ICT and the
Internet are key drivers for economic growth. They also emphasized the danger of nations becoming marginalized if
they fall behind in their access to the Internet and information technologies. Archibugi, Howells, and Michie (1999,
p. 2) discuss a “system of innovation” in regards to the creation and diffusion of technological innovations. In
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addition, Howells in this same compilation brings these concepts down to the regional level. He discusses the
importance of the “regional governance structure…” including the “administrative setup” (1999, p. 72) as a key
dimension of a regional system of innovation.
In discussing the concept of “localisation within globalization” ICT is also often cited in the literature as a
bridge to globalization and an aid in the transition to an information/service-dominated economy (Pestel & Johnston,
2000; Sayed & Westrup, 2003). Shearman (1997, p. 107) noted that local policy makers faced both opportunities
and constraints. He recommended that public intervention be sought in support of local applications, development of
infrastructure, and universal access. He also suggested that local leaders needed to develop a deeper understanding
of the links between the productive elements of the local economy and the cultural capacity of its society. A report
by Collaborative Economics of Palo Alto, California (1999, p. 4) states that “Regions need to understand what
conditions support the generation of new ideas and the translation of existing ingredients into high-value outcomes.”
Sternberg (1999) examined the importance of spatial proximity of partners in the development of innovative
linkages. His empirical research in Germany focused on various actors in this intraregional process including
research institutions, customers, and suppliers. However, according to Mc Quaid, “The relationships between
entrepreneurship, ICT and local and regional economies are intertwined and each contains overlapping cultural,
socio-economic, technological, spatial and temporal elements. How they are interconnected is still not fully
understood and there is no clear theoretical framework linking all of them.” (2002, p. 909)
Within the study area, quite a bit of community effort and research has been directed toward economic
development and the encouragement of innovation. In an interesting parallel to the Central Valley in California,
Anne Marie Borrego (2000, p. 69) discusses an economy that must adapt by “leaving its agricultural history behind
in favor of a future fueled by fast-growing start-ups and information technology.” Some researchers have examined
the labor market and workforce characteristics (Central California Futures Institute [CCFI], May 1999) in order to
provide the data that are needed to guide educational and training programs to meet the needs of employers in this
geographic region. (CCFI, June 1999). This broad-based approach serves an essential purpose. In addition, studies
have focused on the business and labor environment (CCFI, July 1999) of the region as it relates to economic
development efforts overall.(CCFI, 2000). But, Karen Chapple (2001, p. 144) suggests that “economic development
specialists need to become place professionals.” They especially need to consider the relationship of economic
activity to the “quality of place,” and work to ensure that the capacity is available for continued economic growth.
She also expressed an interesting viewpoint on economic development. “Innovation is locally based, but it is
fostered by proximity to markets, and face-to-face collaboration among firms and other players such as research
institutions-not by government.” (p. 144) Charles Wood discussed the relationship of e-commerce and the Internet to
regional economic development, “Conceptually, bottom-up development approaches seek growth from the edges
rather than from the center. Due to the benefits it offers, the Internet fits well with the dynamism of individual
entrepreneurship, which is an important component of overall economic development” (2004, p. 306). Among the
many obstacles that need to be considered are business climate issues faced by the state of California. As noted by
DeRocker (2002), this may be a matter of perception or reality, but it is an economic development problem that
needs to be addressed.
This study seeks to focus on several factors in the business climate that would contribute to Chapple’s
(2001) concept of quality of place. This would relate specifically to a topic that appears to have escaped close
examination. This research approach focuses on the factors that might hinder the growth of the ICT industry in a
given locality as expressed by the ICT companies doing business in the study region. A significant contribution of
this type of study would be to develop a computer-based interview tool that helps identify those factors that might be
expected to have a meaningful impact on the understanding of behavioral intentions related to recruitment, retention,
and growth of the ICT industry within a region. This tool would be expected to help community leaders in this effort
by providing specific information regarding these factors. To meet this need, a computer-based interview tool was
developed and pilot-tested. It has since been refined to include some factors derived from a question in the Labor
Market Information Survey of Fresno County in 1999 (CCFI, July 1999). It is expected that specific statistical
measures can be attached to the various factors.

METHODOLOGY
The first portion of the interview process requested limited demographic and organizational information
about the respondent's business along with a brief overview of that particular organization. The intent was to gather
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some background data without being overly intrusive, correcting a problem uncovered in the pilot study. In addition,
information was sought regarding the current and future situation in regards to employment and the respondent's
analysis of the labor market in specific specialties. A section of particular focus deals with questions related to the
business climate. Some of the more significant aspects of the interview are questions related to circumstances in the
business and labor environment that would cause the organization to consider relocating. This tends toward an
analysis of environmental conditions that may have a negative impact on behavioral intentions. This relates to the
theoretical foundation of the diffusion of technology and fostering a climate that encourages innovation. The 18
questions that were included in this regard relate to Malecki’s (1997) discussion of economic competitiveness with
references to Michael Porter’s work in 1990. These include factor conditions such as:
• Infrastructure
• Skilled labor
• Knowledge resources
• Physical resources
• Financial resources
•
In the area of related and supporting industries, the following aspects were considered:
•
•
•

Suppliers
Specialized suppliers
Industrial Clusters

Demand conditions could include:
•
•
•

Home market
Links to global markets
Sophisticated buyers

Other questions were added to relate to quality-of-life issues such as:
•
•
•
•

Community crime rate
Affordability of housing
Transportation and accessibility concerns
Quality and availability of education

The 18 questions that were derived from this approach formed the basis for a computer-guided interview
process with responses assigned a value from 1 to 4. A value of 1 meant that this item was not a problem for this
business as expressed by the respondent. A score of 4 meant it was a serious problem that could cause the company
to consider relocating. This was a variation of the usual 5 or 7 point scale where the center would be a neutral
response. In this instance the 4 possible responses represent a range from neutral to very negative. The intent was to
explore those areas that were a problem for an ICT business in the study region. This would concentrate attention
and corrective action on those issues that are sufficiently adverse as to cause a business to consider relocating.
A contact list of 1013 businesses was purchased from Dun & Bradstreet that consisted of companies
reporting NAICS (SIC) codes that indicated that the subject company had its primary function in an area that is
involved in the ICT industry. In addition, they were selected as having a specific telephone area code (559) as a
geographic selection criterion for the study region that encompasses the greater Fresno area of California’s Central
Valley. This list was reviewed for obvious errors, and the final data file containing 1003 businesses from the study
area was provided to the director of a phone bank operation that utilizes university student workers in a social
studies research lab. The lab used a random selection process to extract a group of subjects from the data file. Lab
workers called and requested to interview the CEO or other high-level executive for this study. A computer-based
process, with an appropriate flow of logic that avoided redundant or invalid questions, was employed in a series of
telephone interviews to record responses. Invalid phone numbers and refusals to participate resulted in some
unusable listings. Additional subjects were selected using a randomized methodology in order to widen the list of
companies for the process, with the goal of obtaining about 200 valid responses. The process was finalized with 197
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recorded valid responses out of 411 eligible contacts for a response rate of 47.9%. In addition, the study has been
expanded to include two adjacent regions and comparable data are being collected using the same methodology.

RESULTS
This study sought to isolate those factors that have a significant influence on the behavioral intentions of
decision-makers in the ICT industry. In attempting to develop some sense of the types of ICT-related businesses in
the study region, respondents were asked about their primary business services or products. This question allowed
multiple answers from each respondent. The following is a tabulation of those responses.
Table 1. What is your primary business service or product? (Multiple answers are acceptable)
Systems or software development

47.2%

Sales or installation of prepackaged software

34.5%

Sales of computers and peripheral equipment

28.4%

Computer and system consulting

54.3%

Network installation

40.6%

Electronic information

41.1%

Telecommunication services

31.5%

Internet service provider

22.3%

Manufacturing telecommunication equipment

8.1%

Manufacturing computer equipment

8.6%

Other

28.4%

None of these

3.0%

Other frequency data are available upon request from the author. The most important series of questions
were focused on many of the factors that might influence the success or failure of an ICT-related business in a
particular locality. The intent was to solicit the attitude of high-level executives toward the business climate in their
region. The following table provides a tabulation of the responses to these types of questions.
Table 2. What is your viewpoint regarding the following items as they relate to your community?
Not a
Problem

Marginal
Problem

Serious
Problem

Serious: could cause
company to relocate

Cost of labor

165

14

7

5

Workforce attitude

142

30

12

6

Availability of a trained workforce

103

45

27

12

Public education system: K-12

139

21

23

6

Local educational and training opportunities

143

34

11

6

Local Financing

164

17

7

5

Access to capital

149

31

5

9

Technical issues (e.g. Internet connections)

150

27

9

11
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Cost of office or operations facilities

178

15

4

0

Access to customers

155

26

4

8

Access to suppliers

181

10

3

1

Community crime rate

176

12

5

4

Affordable residential housing

185

4

3

3

Ground transportation

190

6

1

0

Accessibility of location

183

12

0

2

Process for obtaining permits locally

174

7

3

4

Air transportation

146

25

14

10

Energy costs and reliability

141

45

6

5

The series of questions presented in Table 2 above represents the core of this research endeavor. The
objective was to gain an understanding of the attitude of the owners or managers of ICT-related companies in regard
to problems or concerns within the study region that might hinder economic development through these types of
businesses. The questions were posed in a manner that sought a response that applied to a facet of the economic
climate that could be correlated to one or a few responsible agencies where corrective action might be initiated if
there were a problem. For example, the quality of the K-12 educational system is generally the responsibility of the
local school boards, local governments, parents, and voters. Workforce attitudes are often cultural, but they could be
influenced in many cases through education and training.
While the responses to these questions have value, and can also be used for comparison to other regions,
they also appear to have some overlapping aspects; thus they may be measuring only a portion of some larger
construct or factor. It is also difficult to visualize the overall modality of a region because of the large number of
variables under consideration. To improve the analytical understanding of the data collected in these responses,
factor analysis was employed. According to Kerlinger (1986, p. 569) “Factor analysis serves the cause of scientific
parsimony. It reduces the multiplicity of tests and measures to greater simplicity.” This was also intended to set the
stage for integrating this study with future studies of the same nature. Since the overall purpose of this research is to
provide an analysis of the problems within a region related to the potential for innovation and economic growth
through the ICT industry, the information is most useful when presented in a manner that is easily visualized by the
expected users. Factor analysis should help with this aspect by distilling the complex data into a few relevant
factors. The intent then is to see if the “…underlying dimensions, or factors, can be used to explain complex
phenomena” (Norusis, 1988, p. 200). The overall purpose is to “… get a handle on relationships that might
otherwise seem unmanageable in a data set with many variables“ (SPSS, Inc. 1999, p. 322). Using factor analysis for
data of this nature is supported by Kerlinger’s definition of a factor. “A factor is a construct, a hypothetical entity, a
latent variable that is assumed to underlie tests, scales, items, and, indeed, measures of almost any kind” (1986, p.
569).
To operationalize the data for analysis, variable names were assigned to the 18 questions according to the
following table.
Table 3. Variable name assignments.
Subject of the Question

Variable name

Cost of labor

LBRCOST

Workforce attitude

WRKATTD

Availability of a trained workforce

WRKAVAIL

Public education system: K-12

ED_K_12
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Local educational and training opportunities

TRNGOPPS

Local Financing

LCLFINAN

Access to capital

CAPITAL

Technical issues (e.g. Internet connections)

TECHRSRC

Cost of office or operations facilities

COSTOFC

Access to customers

CUSTOMRS

Access to suppliers

SUPPLIER

Community crime rate

CRIME

Affordable residential housing

COSTHSNG

Ground transportation

GRNDTRAN

Accessibility of location

ACCSLOC

Process for obtaining permits locally

PERMITS

Air transportation

AIRTRANS

Energy costs and reliability

ENERGY

Several runs were made using the factor analysis capabilities of SPSS version 10.0 for Windows. Different
parameters and factor extraction methods were utilized in an effort to minimize the number and maximize the
“purity” of the factors. The results of the factor analysis are shown in Table 4 below.
Table 4. Rotated Component Matrix for First Order Factor Analysis.
Factors
1
LBRCOST
WRKATTD
WRKAVAIL
ED_K_12
TRNGOPPS
LCLFINAN
CAPITAL
TECHRSRC
COSTOFC
CUSTOMRS
SUPPLIER
CRIME
COSTHSNG
GRNDTRAN
ACCSLOC
PERMITS
AIRTRANS
ENERGY

0.711
0.706
0.691
0.443
0.397

2

3

0.388
0.855
0.754

0.327

4

5

0.659
-0.511

0.327

7

8

0.315
0.758
0.59

0.336

0.483

6

0.359
0.78
0.663
0.754
0.514

0.318

0.778
0.588

0.342

0.887
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ANALYSIS OF RESULTS
The rotated component matrix provided eight factors, but several of the variables loaded on more than one
factor. This decreased the purity of the factors and also made it somewhat difficult to label or name the factors.
Initial names are applied as follows to the eight factors:

Tentative Factor Name
1.
2.
3.
4.
5.
6.
7.
8.

Workforce and cost of facilities;
Business opportunities;
Benefits of the location;
Accessibility to customers and suppliers;
Regionally-related (local) benefits;
Regionally-related (local) costs;
Permits and air transportation;
Energy cost.

These factor names are very tentative, and would likely be revised as more data are collected and are
subjected to analysis. There is quite a bit of correlation among the factors, but some improvement in this regard
might also be realized when this additional data are included in the study.
A second-order factor analysis was performed on the regression factor scores for the first analysis. The
results of this analysis are shown in Table 5.
Table 5. Rotated Component Matrix for 2nd Order Factor Analysis.

REGR factor score 2
REGR factor score 4
REGR factor score 1
REGR factor score 7
REGR factor score 5
REGR factor score 8
REGR factor score 6
REGR factor score 3

Component
1
-0.698
0.597

2

3

4

0.689
0.626
0.704
-0.565
-0.743
0.502

In an attempt to interpret the output, tentative names were applied to the four components derived from this secondorder factor analysis. These names are as follows:
1.
2.
3.
4.

Geographic Business Climate [Positive for some aspects of the location but negative for access
to customers and suppliers];
Economic Business Climate [Positive for business opportunities and regulatory infrastructure];
Regional Costs [Positive for basics but negative for energy];
Regional Infrastructure [Mixed results].

This second-order factor analysis appears to provide an overview of the business climate within the study
region. Since this study is undertaken as exploratory research, only tentative conclusions are appropriate at this
stage.
The four components derived from the second-order factor analysis seem to highlight several
characteristics of the attitudes and opinions of the respondents in this study. It should be noted that this is a
“snapshot” of these attitudes at the point in time that the study was made. One surrogate for economic conditions at
the time the study was initiated was the annual average unemployment rate in Fresno County. The annual civilian
industrial unemployment rate in the Fresno MSA was 10.7% in 2001 compared to 10.5% in 2004. (State of
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California, 2005), which was reported as 13.7% of the overall labor force of 387,400 for 2001 (State of California,
2002). As noted by Malecki (1997) job creation is a principal indicator of economic growth.
The three most problematic areas that might cause the company to consider relocating were:
1. Availability of a trained workforce (12 responses)
2. Technical issues such as Internet connections (11 responses)
3. Air transportation (10 responses)
The three least problematic components of the business climate in the study area were:
1. Ground transportation (190 responses)
2. Affordable residential housing (185 responses)
3. Accessibility of location (183 responses)

MANAGEMENT IMPLICATIONS
Managers of organizations in the ICT industry could utilize the findings of this research to determine the
viability of a region that they were considering as a destination for relocation or expansion. An awareness of how
their contemporaries already in a region view the economic climate would seem to be a valuable bit of information
to utilize in the decision-making process,
Additional data in that regard was collected as a part of this study through a series of questions that sought
to determine the attitude of ICT companies in regards to the availability of potential employees based on specific
skills. The following table illustrates the responses received:
Table 6. How much difficulty do you have hiring employees with the following skills?
A great deal

Some

Hardly any

None

Not sure

System Development & Integration

27

37

11

45

69

Systems Analysis and Design

22

42

10

52

63

Database Administration

22

21

11

64

72

Network Management

21

29

14

57

68

Skilled Technical Work

19

44

13

51

63

Technical Managers

18

37

14

59

63

Systems Maintenance

17

36

15

58

63

Quality Assurance

15

27

13

65

71

Administrative Managers

15

25

14

70

67

CAD Draftsperson

10

11

11

53

92

Clerical Work

6

14

16

93

61

As shown in that table, 14.3 % of the respondents reported a great deal of difficulty in hiring employees
that are skilled in system development and integration in the study region. In addition, the availability of employees
with other technology skills appeared to be somewhat limited. These results only pertain to the study area, and it
should be noted that a large percentage of respondents answered as not sure, or simply declined to answer the
questions.
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The research tool could also be employed as a means of assessing a potential destination region by
authorizing a study in an area they are considering. As an example, in regards to the region where this study was
conducted, a manger considering this area for relocation or expansion would probably want to address workforce
issues in advance. If they expect to hire people when they relocate, and they anticipate finding a large number of
trained employees in the study region, the research results would suggest the need for a detailed inquiry since that
was the most problematic concern in this locality.

CONCLUSIONS AND FUTURE RESEARCH
The information derived from this exploratory research has been provided to several of the agencies and
organizations that are in a position to implement improvements in those areas that might be critical to the
recruitment, retention, and growth of businesses involved in the ICT industry in the study region. This includes the
economic development agency for Fresno County, and the regional workforce development agency. The feedback
from meetings with key individuals at several of the pertinent agencies has supported the importance of this data in
assisting them in these efforts. The data has pointed to a few issues that could be improved within the region. This
project has the potential to be of significant value in support of community goals related to economic development
and decreased unemployment through growth in the ICT industry. Close contact with the agencies and community
leaders who utilize this information will provide some measure of the relevance of the interview tool, and how the
results might be utilized.
The apparent value of these results has resulted in funding for additional research that replicates the first
study in two adjacent areas in California’s Central Valley. This will increase the reliability and provide for
longitudinal comparisons. In addition, the same methodology could be employed in other regions in order to
broaden the scope and applicability. Efforts are currently underway to replicate this study in a vastly different region
of the U. S. utilizing the same computer-based interview tool. This would provide a completely different perspective
for examining the data and the interview process.
The eventual value of these studies will be to validate the significance of the interview tool through the use
of the study data in support of economic development activities. This will require another study in this same region
at a later date. The factors derived in this study can be tested against some measure of the growth in the ICT industry
in that time frame to see if these factors can be utilized as predictors of economic growth in this industry. They
might also be utilized as a framework for economic development activities in order to direct efforts toward
mitigating the most unfavorable aspects of the business climate.
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